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Patents Act 1952 




APPLICATION FOR A PATENT 



I, ALEXANDER TKBAKSTON, an Australian citizen, of 64 Ely street 
Revesby, New South Kales. 2.212, Commonwealth of Australia heceby 
apply foi the grant of a oatent for an invention entitled: 

IMPROVEMENTS IN AND RELATING TO REFRIGERATION APPARATUS 



Which : 



-scribed in the accompanying provisional specification 



Hy addrtoS for service is:- 



K.R. HODGKINSON' & CO 

Patent and Trade Kark Attorneys 

26A Alfred Street 
MILSONS POINT NSW 2061 



Dated this 4th day of May 1988 
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ALEXANDER TH EA KSTON 



Patent Attorney for the Applicant 



To: The Commissioner of Patents 
COMMONWEALTH OF An.qTPflr.Ta 
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PATENT 

COMMONWEALTH OF AUSTRALIA 

Patents Act 1952 

DECLARATION IN SUPPORT 

OF AN APPLICATION OR 
A CONVENTION APPUCATION FOR A 
PATENT OR PATENT OF ADDITION 

'In support of the Application made by ALEXANDER THEAKSTCts 

for a patent/fjBl«iKSKJia«ttJbn for an invention entitled: IKPROVEHENTS IK ASD RELAriKG 
TO REFRIGERATICK APPARATUS 

I, ALEXAK'DER TKEAKSTON 

cara o f tho applicant company do solemnly and sincerely declare as follows:. 
^>(1) I am the applicant for the patent/)SS»8^}Ci^X^K»K. 

••(1) I am ai/thortsed by the applicant fpr fh» p»»An»/pAix>nt /if irlr^ i tToFi mnUff 
d e cl a r a fidn on it s behalf. 



The ba s te appftca ti o n(y) a s defined by s e ction 1 4 1/1 4 2 of the Act w as/; 
made 



in 



tn 



in 



on 



}n 



on 



^'(3) I am the actual inventor of the invention. 



'(3) 



is/ar e t he actuol in v en to Ks) of the invention and- tho facte upon which 



ts/are entt'tlod t o make the a pplic a ti o n a rg as follows i- 



*'*(4) The-bas tc a ppi f c art o nft >-fefe rr e d to in~ p a r a qr ap h 2 o f th?s .. Occl a rati o n h !ri r> thr 
first applicafionCs} mo de in o Conve ntiofv-coorTtry^m respect of the invention the 
swb{e€t-ul' llitt dpprication . 

Declared at Am*^' this .l' ^ w . * day of - / 19 ^ 

To: The Commissioner of Patents, 

A Alexander TheaKston 

Commonwealth of Australia. 

C ♦ T t, CI 

U I U • U J .................. ...... 
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•a -Oe'w whichever IslnapoKcable 9.. HODGKINSON & CO. 

•l> — Oeiote if noi a Convendon applicstton. Patent /.tlorncyS, 

No lesaliMtron is reaulred. Sydney. 
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ALEXANDER THEAKSTON 

(74) Attorney or Agent 

H.R. KODGKINSON & CO. 

(57) Claim > 

The present inventicn sets out to pcovide refrigeration 
apparacus and a refrigeration . system, whereby ref t iceration 
is able to take place in a relatively straight forward and 
efficient manner, in areas where fuel and electricity are 
unavailable or unduly expensive. Further, and referring to 
one preferred form of the invention, because the invention 
will be used mostly in hot climates, where for example 
condensation of a refrigerant will be relatively difficult, 
a loop such as for example a superheat loop may be 
incorporated into the discharge of a reversible 
still/absorber feature, in order to raise or increase the 
discharge temperature of the refrigerant, so that 
condensation can more easily occur at elevated ambient 
temperatures. 

In a further form of the invention, as will be described by 
way of example only, and given l:hat solar heat is used to 
operate the apparatus, cloud cover may from time to time 
prevent sufficient energy from being absorbed from the. sun. 
Thus, secondary heat sources can be provided, to be 
incorporated jnto.the solar heat loop, whereby additional 
heat derived from simplG fuels such as for example wood, or 
waste heat from another process, may be utilised. 



(11)33985/89 -2- 

In a preferred form of the invention a binac\* refricerant 
mixture of ammonia and water is used, .in portions desired o 

pcedetarminsd as being spprccr ia te,. aithouch ic should be 
appreciated that this is by way of example only and chat the 
invention is not limited to the use of a binary mixture of \ 
amnonia and water. 

1 . refrigeration apparatus including means to allow said 

apparatus to be operated by solar energy; and includina 

refrigerant in the form of a suitable binary mixture the 

arrangement being adapted such that in use refrigerant will 

be distilled off from, said binary mixture as a result of 

solar energy in the form of heat, during daylight hours; 

means being provided so that during cooler ambient 

temperatures of the night, intermittent absorption 
•*-.-.** 

^refrigeration occurs. 



COMMONWEALTH OF AUSTRALIA 

Patents Act 1952 

■ « 

COMPLETE - AFTER - PROVISIONAL 

SPECIFICATION 
(ORIGINAL) 



Application No : 

Lodged : 

Complete- Af ter-Pro vi s iona 1 

Specification Lodged 

Accepted 



Class 



Int. Class 



Published 



i 



Priority 
Related Art 



Name of Applicant 
Address of Applicant 



Actual Inventor 
Address for Service 



: ALEXANDER THEAKSTON 

: 65 Ely Street, Revesby, Nevr 
South V?ales, 2212, 
Commonwealth of Australia 

: ALEXANDER THEAKSTON 

: H.R. HODGKINSON & Co 

Patent & Trade Mark Attorneys 

26a Alfred Street 

MILSONS POINT ' N.S-W. 2061 

Complete-After-Provisional Specification for the invention 
enriuXea : 

IB4PHOVEMENTS IN AND RELATING TO REFRIGERATION APPARATUS 

The following statement is a full description of this 
invention including the best method of performing it known to 
me * — 
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THIS INVENTION reUcas to ref rigeracion apparatus and in 
particular apparatus which is acapced to be operated, in 
a preferred fpcaa of the invencion, by solar heac energy. 

Up until this ti-ne various forras of ref r iceracion apparatus 
have been known and used, however there has been no known 
ref rrigeration apparatus which has successfully end 
efrxciently allowed for operation primarily by solar power 
or heac, and which is of scraichcforwerd and efficienc 
ccnscruccicn, such as to be capable of being used in third 
world councriesr and in remoce. areas where for example 
elecnicity and fossil fuels are either unavailable or 
uneconomic from a supply point of view. 

It is therefore an object of this invention to go at least 
some way towards overcoming or minimising these problems. 

It is a further object of this invention to provide a 
straightforward and efficient ref rigeration .apparatus. 

Other objects of this invention will become apparent from 
the following description. 

According to one aspect of this invention there is provided 
a refrigeration apparatus, and including means to allow said 
apparatus to be operated by solar energy; including 
refrigerant in the form of a suitable binary mi.xture the 
arrangement being adapted such that in use refrigerant will 
be distilled off from the binary mixture as a result of 
solar energy in the form of heat, during daylight hours, and 
means being provided so that during the cooler ambient 
temperatures during night, intermittent absorption 
refrigeration will occur. 

According to a further aspect of this invention there is 
provided a refrigeration apparatus, and including means to 
allow said apparatus to be operated by solar energy; 

- 2 - 



including rsfricerant in the eorm of a suitable binarv 
niixcuce the acrangeinenc beinc adapced such thaz in use 
refriceranc will be distilled off from che bin&cy mixture a 
a result of so lac energy in the form of heat, curinc 
dayiicht hoars, and means being ocovided so zhaz curinc the 
cooler ambient temperatures during night, inter.-ni ttenc 
absorption refrigeration will occur; and wherein seccndary 
cooling during the daylight hours is achieved by 

incorporation and use of secondary absorption refr icerat icn 
circuitry. 

The present invention sets, out to provide ref r igeratibn 
apparatus and a refrigeration system, whereby refrigeration 
is able to take place in a relatively straightforward and. 
efficient manner, in areas where fuel and electricity are- 
unavailable or unduly expensive. Further, and referring to 
one preferred form of the invention, because the invention 
will be used mostly in hot climates, where for example 
condensation of a refrigerant will be relatively difficult, 
a loop such as for example a superheat loop may be 
incorporated into the discharge of a reversible 
still/absocber feature, in order to raise or increase the 
discharge temperature oE the refrigerant, so that 
condensation can more easily occur at elevated ambient 
temperatures. 

In a further form of the invention, as will be described by 
way of example only, and given that solar heat is used to 
operate the apparstus, cloud cover aay from time to time 
prevent sufficient energy from being absorbed from the sun. 
Thus, secondary heat sources can be provided, to be 
incorporated into the solar heat loop, whereby additional 
heat derived from simple fuels such as for example wood, or 
waste heat from another process, may be utilised. 

In a preferred form of the invention a binacv refrigerant 
mixture of ammonia and water is used, in portions desired or 



prececerniined-as beinc appcocrisce, aithbuch iz should be 
accreclacec .zhaz this is by wcv of example only and zhaz the 
invancicn is not limited zo zhe use of a binary rnixmre of 
3n1ir.cp.ia and wa.ter. Other suitable acencs and compounds may 
be used. The ihvencion will hoxvever be/described by way of 
exantple only with refer-sncs to a binary mixture of ananonia 
ar.d wacerr snd wiuh reference zo zhe accompany inc crawinc 
-wherein: 

« 

■ 

refriceracion apcara-iiis and sysceni acccrdinc zz one fijrm 
of uhe present invention, 

^*-*-^inc now to ricure i of -the drawings, the syszea is 
provided with a cenera tor/absorber , in the form of vessel 1, 
which is pfsfsrafaly a pressure-vessel covered or sheaved in 
appropriate thermal insulation. An evaporator is provided 
anc shown as vessel 12,"^his pref erably"beinc a oressure 
vessel housed in an insulated space such as for example a 
cool room or a refrigerated cabinet. Preferablv the 
evaporator in the^ form of vessel 12 has an outer shell which 
is formed so as to have the fiKiction of a refricerant - 
receiver/evaporator. An inner cylinder 13 in the form of 
the freezing chamber is also provided, which may be used for 
example as a brine tarnk for continuous cooling ourooses or 
for example as an ice maker. 

The generator/absorber 1 holds and contains a charge of the 
binary mixture of ammonia and water, and .this charce is 
heated by solar heated fluid from a solar absorber 10 by wav 
of a thermosyShon circuit through heat exchanger means 19. 
The generator mixture preferably vaporises into conduit 2., 
which is. in intimate" and juxtaposed contact with the 
generator shell,. so as to result in the generated vapour 
being heated to the shell temperature. This has been found 
to be necessary as the generated vapour tends to cool 
adiabaticaily as it is released fro^n the mixture. This 
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would aocsiclly cesult in the vapouc havihg difficulty in 
rejecting, sufficient heat to condense freely, part icular ly . 
at high ambient temperatures using aiC- cooled condensers. 

The hoc. vapour is then transported by way of a loop, such as 
for example a hairpin loop, co a wacer seal, such as in a 
well-known, or suitable manner. Partially stripped vapour 
from, a trap 3, then passes throucji a rectifier 4 and:: c hen . 
ehrough condenser 5 where the resultant liquid refrigerant 
is held in liquid seal 6, and where a heat exchanger sub 
cools the refrigerant, to be passed into_ flooded evaporator 

12. 



During night, and thus during a cooling phase, as the 
absorber i cools^ vapour^ such as-ammonia vapour is cr^wn off 
the evaoocacor vessel 12, coolinc the retained ammonia 
liquid in the evaporator, to be recurned to- the absorber 1- 
by way of conduits 5 and 4, thereafter to pass into the 
absorber heat exchanger 9/ completing the refrigeration 
cycle. In the preferred form of the invention .conduit '7 
'!!'*: drains ;th^ ^Lvaporator of residual water, siich as carried 
over during the previous heating phase, in a suitable or 
known manner. 



It will be appreciated that in the present invention cooling 
is substantially effected only during night, or during Tion 
daylight hours, using an intermittent refrigeration system, 
25 Thus, brine tank 13 is incorporated into the evaporator 12 

tp hold the refrigerated space surrounding the evaporator at 
"% relatively low temperature during daylight heating hours. 

Thus, at this stage ambient temperatures are at their 
- highest and w.arm condensed refrigerant, being fed into the 
30 evaporator, combines to raise the brine temperature at a 

comparatively high rate. Thus, a supplementary continuous 
absorption refrigeration system can be incorporated into the 

- 5 - . 



ocesenc aDoaracus and svscem, in ocder co aive a cooling 
efface CO the evapocacor and incoming condensed ammonia. 

In a preferred form of the invention the recrigeracion 
appacacus and system uses a further component in the 
refrigerant absorber mixture, being an inert gas, using 
partial pressure techniques which are appropriate and well 
known. In the preferred form of the invention and by way of 
example only, che inerc gas may be hydrogen. 

In use, some solar heat absorbed from the collector or 
source iO 'is rejected into generator 14, prior to being 
taken up into heat exchanger 19. Vapour is formed from the 
heated water/ammonia binary mixture, and is liquified in the 
condenser 15, to thereafter evaporate and cool. in evaporator 
16, from where absorber vessel 17 'will draw the ammonia gas 
to be absorbed in the heat exchanger 18. A loop may feed 
the reconcent rated wa ter/amradnia binary mixture back to 
generator 1? to complete the cycle. 

9 

In the preferred form of the invention evaporator 16 will 
thus act to cool both the main flooded evaporator 12 and the 
incoming condensed ammonia by heat exchange. 

The solar absorber 10 useo in the present invention may be 
of any appropriate form, but in one form of the invention is 
of an evacuated tube formation, having a concentrator as 
shown in the accompanying drawings, capable of heating fluid 
to approximately lOOoC above ambient. The heat exchanger 11 
may be used as a supplementary heating source, should the 
solar heating be below quality and may be heated directly by 
known means such as for example waste. heat, fuel or the * 
like. ' . 

It should be appreciated that the present invention allows 
for the absorption pressure vessels and pipework to be 
constructed of an appropriate material such as for example^' 

- 6 - 
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•nild oceei, which has a relaciveiy ionc lifs expeczancy, 
when usina the fluid described by way of exarriOie. 

General desicn criteria for the componenLS of nhe present 
ir.vencioa allow in one forni, for che cbni?onencs of the 
incerniitte.nc absorpcion rsf r iceracion syscern, zc be in 
relar.ivelv onen commiinicat ion with each ccher, oreferabiv 
iislnc no exrra mechanical valves such as check valves and 
the like, .so uhaz che apparacus can run auccinawically 
preferably wirhouc the need of an cperacor and wich*.-ini.Tial 
aiair.nenancs . This is percicularly acvenwaceocs frcir. a. cost 
ppinc of view, insofar as niaterial and labour ccsrs are 
concerned. 

In one form of the present invention desicn criteria for the 
refrigeration circuitry znay^b^ substantially the sasse as 
that for unfired pressure vessels, whilst scancards of 
welding, fittings and pipework will depend upon inside 
diameters of components and maximum pressures to be 
contained. 



Pressure vessels for use in the present invention may be 
• •r*^". relied to a predetermined or desired size.. .^Iternacivelv, 
or in addition thereto, appropriate or suitable large 
diameter pipes may be selected with suitably designed end 
plates, welded into position,, and used as the pressure 
^ vessels. 



JL 

I 25 Heat exchangers such as the heat exchangers 2, 6 and 16 



I snown in the accompanying drawing, may be conduits welded to 

^ each other or to the shell of the related pressure vessel, 

to effect simple heat exchange. Other forms of heat 
exchangers may however be used if desired. 

30 It should be appreciated that in the present invention, the 

intermittent absorption system and supplementary unit, if 

needed and used, are so arranged to avoid the need for 

— 7. — 
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valves or mechanical equipmeat needing attention. This then 
provides the advantages outlined and referred to above. 

It should be appreciated that the present invention has been 
described by way of example only and that improvements and 
modifications, may be made thereto without departing from the 
scope or spirit thereof as defined by the appended claims.. 
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THE CLAIMS DEFINING THIS INVENTION ARE AS FOLLOWS: 

1 • A refrigeration apparatus including means to allow said 
apparatus to be operated by solar energy; and including 
refrigerant in the form of a suitable binary mixture the 
arrangement being adapted such that in usej refrigerant will 
be distilled off from said binary mixture as a result of 
solar energy in the form of heat, during daylight hours; 
means being provided so that during cooler ambient 
temperatures of the night, intermittent absorption 
refrigeration occurs. 

2m A refrigeration apparatus including means to allow said 
apparatus to be operated by solar energy, including 
refrigerant in the form of a suitable binary mixture, the 
arrangement being adapted such that in use, refrigerant will 
be distilled off from said binary mixture as a result of 
solar energy in the form of heat, during daylight hours; 
means being provided such that during cooler ambient 
temperatures of night, intermittent absorption refrigeration 
will occur; secondary absorption refrigeration circuitry 
being provided to allow for secondary cooling during 
daylight hours. 

3. A refrigeration apparatus as claimed in Claim 1 or 
Claim 2, including a binary refrigerant mixture of ammonia 
and water. 



4, A refrigeration apparatus as claimed in any one of the 
preceding claims, including means to raise or increase 
discharged temperature of said refrigerant^ such that 
condensation may more easily occur .at elevated ambient 
temperatures • 



5. A refrigeration apparatus as claimed in any one of the 
preceding claims, including a secondary heat source. * 

6. A refrigeraition apparatus as claimed in Claim 1 or 
Claim 2, further including supplementary continuous 
absorption refrigeration means, adapted and used to produce 
a cooling effect to a prime evaporator. 



7- A refrigeration apparatus as claimed in Claim 1 or 
Claim 2, with reference to the accompanying drawings. 



Dated this 2nd day of May 1989 



AI,£XANDER THEAKSTON 



BY: 




H.R. HODGKINSON & CO. 

Attorneys for the Applicant 
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